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DETAILED ACTION 
Notice to Applicant 

1 . Applicant's Amendment and Response to the Office Action mailed on July 31 , 
2006 has been entered and made of record. 

Response to Amendment 

2. In view of applicant's amendments and arguments filed on January 3, 2007, the 
rejections of claims 1, 3-4. 6. 8, 10-12 and 14-15 under 35 U.S.C. 103(a) as stated in 
the indicated Office Action have been withdrawn. Applicant's arguments have been 
rendered moot in view of the new or modified ground of rejection given below. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 3-4. 6. 10-12 and 14-15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Callegari et al. (US Pat. 6664186; hereinafter "Callegari") in view of 
Buchanan et al. (US Pat. 6984591; hereinafter "Buchanan"). 

4. Referring to figures 12A-12H and related text, Callegari discloses [Re claim 1] a 
method of forming a multilayer dielectric film on a substrate 50, comprising the steps of: 
forming a metal silicate layer 55 on the surface of the substrate; forming a metal oxide 
layer 56 atop the metal silicate layer; and forming another metal silicate layer 57 atop 
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the metal oxide layer, wherein said metal silicate layers each have a thickness (see fig. 
12D) and a dielectric constant lower than the metal oxide layer. Zirconium, hafnium or a 
metal silicate can be used for lower layer 55 and upper layer 57, and aluminum oxide 
with ZrOa or HfOa, or aluminum oxide alone can be used for middle layer 56 as 
disclosed in Example 5. So, then the claimed limitation wherein said metal silicate 
layers each have a dielectric constant lower than the metal oxide layer is met (see 
MPEP 2123). Also, the two metal silicate layers 55, 57 each have a thickness lower 
than the metal oxide layer 56 as shown in figure 12D. Besides, the main motivation 
behind the use of high-K dielectric material for Si02 gate replacement is the use of 
thicker dielectrics (col. 9, lines 38-43). So, it would have been obvious that the metal 
oxide is thicker than lower and upper metal silicate layers, because it would have been 
to prevent any leakage currents through the gate dielectric while making smaller 
devices (col. 1, lines 13-35). However, Callegari fails to disclose expressly wherein said 
metal oxide layer includes more than one metal element. 

Referring to figures 4-12 and related text, Buchanan discloses a middle high K 
dielectric layer 56, which can be a relatively homogenous mixture such as a mixture of 
zirconium oxide and hafnium oxide (col. 24, lines 7-35). 

Callegari also discloses wherein the dielectric materials comprising the multilayer 
structure with aluminum oxide are selected from the group including such as Zr02, 
Hf02, etc., doped or undoped mixtures, layers or combinations thereof (col. 1 1 , lines 40- 
51). 
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Since Callegari discloses dielectric materials mixtures or combinations, it would 
have been obvious that the mixture of Zr02 and HfOa can be used, as shown in 
Buchanan. So, the claimed limitation is met. 

5. Callegari discloses [Re claim 3] wherein said forming steps are carried out by 
any one of, or combination of, chemical vapor deposition (CVD), physical vapor 
deposition (PVD), atomic layer deposition (ALD), aerosol pyrolysis, spray coating or 
spin-on-coating; [Re claim 4] wherein said forming steps are carried out by chemical 
vapor deposition (CVD) and using an oxygen source selected from the group consisting 
of O2, 03, NO, N2O, H2O, OH', alcohol, alkoxides, and H2O2 (see Examples 2 and 5). 

6. [Re claim 6] Callegari fails to disclose expressly wherein said metal oxide layer 
comprises a layer of a metal oxide having a dielectric constant in a range of 15 to 200 
and wherein each of said metal silicate layers comprises a layer of a metal silicate 
having a dielectric constant in a range of 5 to 100. However, it would have been 
obvious to one of ordinary skill in the art at the time of the invention because it is a 
matter of detemnining optimum process conditions by routine experimentation with a 
limited number of species of result effective variables. These claims are prima facie 
obvious without showing that the claimed ranges achieve unexpected results relative to 
the prior art range. In re Woodruff, 16 USPQ2d 1935, 1937 (Fed. Cir. 1990). See also 
In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) (claimed ranges or a result 
effective variable, which do not overlap the prior art ranges, are unpatentable unless 
they produce a new and unexpected result which is different in kind and not merely in 
degree from the results of the prior art). See also In re Boesch, 205 USPQ 215 (CCPA) 
(discovery of optimum value of result effective variable in known process is ordinarily 
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within sk\\\ or art) and In re Aller, 105 USPQ 233 (CCPA 1995) (selection of optimum 
ranges within prior art general conditions is obvious). 

Besides, If metal silicate containing one of the metals disclosed in Example 5 and 
aluminum oxide were used, as shown in specification, then the claimed limitations are 
met. 

7. Callegah discloses [Re claim 10] wherein said metal silicate has the formula of 
MxSiOy, where M is a metal selected from the group consisting of Zr, Hf. ti, V, Nb. Ta, 
Cr, Mo. W, Mn, Zn, Al, Ga, In, Ge, Sr. Pb, Sb. Bi. Sc. Y. La. Be. Mg. Ca, Sr, Ba, Th, 
Lanthanides (Ce. Pr, Nd. Sm. Eu. Gd. Tb, Dy, Ho, Er, Tm, Yb, Lu), and mixtures 
thereof, x is a number in the range of 1 to 3, and y is a number in the range of 2 to 5; 
and [Re claim 11] wherein said metal silicate includes more than one metal element 
(see Example 5). 

8. Callegari discloses [Re claim 12] wherein said metal silicate is selected from the 
group consisting of Zrx-Si-Oy and Hfx-Si-Oy, x is a number in the range of 1 to 3, and y is 
a number in the range of 2 to 5 (see Example 5). 

9. [Re claims 14-15] Callegari fails to disclose expressly wherein said metal oxide 
layer has a thickness in a range of about 30 to 80A; and wherein said metal silicate 
layers has a thickness of one to two atomic layers. However, it would have been 
obvious to an ordinary artisan to use the appropriate thickness for the layers to meet the 
requirements of a specification concerning leakage current, quality and cost. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention because it is a matter of detennining optimum process conditions by routine 
experimentation with a limited number of species of result effective variables. These 



Application/Control Number: 1 0/766,61 8 Page 6 

Art Unit: 2812 

claims are prima facie obvious without showing that the claimed ranges achieve 
unexpected results relative to the prior art range. In re Woodruff, 16 USPQ2d 1935, 
1937 (Fed. Cir. 1990). See also In re Huang, 40 USPQ2d 1685, 1688 (Fed. Cir. 1996) 
(claimed ranges or a result effective variable, which do not overlap the prior art ranges, 
are unpatentable unless they produce a new and unexpected result which is different in 
kind and not merely in degree from the results of the prior art). See also In re Boesch, 
205 USPQ 215 (CCPA) (discovery of optimum value of result effective variable in 
known process is ordinarily within skill or art) and In re Aller, 105 USPQ 233 (CCPA 
1995) (selection of optimum ranges within prior art general conditions is obvious). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action Is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Cheung Lee whose telephone number is 571-272-5977. 
The examiner can normally be reached on Monday through Friday from 8:30AM to 5:00 
PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomnation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated infomiation 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Cheung Lee 



MICHAEL LEBENTRm 

supervisoky' fmtent examiner 



March 28, 2007 



